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(57)Abstract: 

PURPOSE - To eliminate the redundancy of a bit distribution amount at the time of compression 
encoding in multichannel and to make compression encoding/ decoding high definition. 
CONSTITUTION: This device is constituted of an amplitude information detection circuit 200 
detecting energy at every digital audio signals of plural channels, a bit distribution decision 
circuit 500 deciding the bit distribution amounts to respective channels based on the detection 
result, an encoder 400 compression encoding based on the bit distribution amount distributed at 
every channel according to the decision of the bit distribution amount and a formater 600 
multiplexing a compression encoded signal at every channel, and the bit distribution amount 
decision circuit 500 is constituted so that the relation between the energy of the signal and the 
bit distribution amount becomes a nonlinear characteristic where the bit distribution amount is 
increased according to the increase of the energy of the signal as a whole. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is coding equipment which carries out compression coding of the digital audio signal 
of two or more channels using the property of an audio signal, and human being's audibility, 
respectively. An energy detection means to detect the energy of the above-mentioned digital 
audio signal for every above-mentioned digital audio signal of each channel, An amount decision 
means of bit allocation to determine the amount of bit allocation to each channel based on the 
above-mentioned detection result, A compression coding means to perform compression coding 
based on the amount of bit allocation distributed for every above-mentioned channel according to 
the decision of the above-mentioned amount of bit allocation, It consists of a multiplexing means 
to multiplex the signal with which compression coding was carried out for every 
above-mentioned channel. The above-mentioned amount decision means of bit allocation Coding 
equipment with which relation between the energy of a signal and the amount of bit allocation is 
characterized by being the nonlinear characteristic which the amount of bit allocation increases 
with the increment in the energy of a signal as a whole. 

[Claim 2] The above-mentioned nonlinear characteristic is coding equipment according to claim 1 
characterized by being what approximated in the property of the abbreviation curve for S 
characters. 

[Claim 3] The above-mentioned nonlinear characteristic is coding equipment according to claim 1 
characterized by being what has a bit allocation property flat when signal energy is small enough. 
[Claim 4] The above-mentioned nonlinear characteristic is coding equipment according to claim 1 
characterized by being what has the property that bit allocation decreases when signal energy is 
large enough. 

[Claim 5] The above-mentioned amount decision means of bit allocation is coding equipment 
according to claim 1 characterized by calculating the amount of estimate of the amount of bits 
needed for every channel, respectively, distributing the amount of sum total bits of all the 
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channels per unit time amount in proportion to each amount of estimate, and determining the 
amount of bit allocation of each channel. 

[Claim 6] The above-mentioned signal energy is coding equipment according to claim 1 
characterized by being the amplitude characteristic. 

[Claim 7] The above-mentioned amplitude characteristic is coding equipment according to claim 
4 characterized by being peak value. 

[Claim 8] The above-mentioned signal energy is coding equipment according to claim 1 
characterized by being a scale factor. 

[Claim 9] A means to detect the energy of the above-mentioned digital audio signal for every 
above-mentioned digital audio signal of two or more channels, A means to determine the amount 
of bit allocation to each channel based on the above-mentioned detection result, The means 
which carries out compression coding based on the amount of bit allocation distributed for every 
above-mentioned channel according to the decision of the above-mentioned amount of bit 
allocation, A means to consist of a means to multiplex the signal with which compression coding 
was carried out for every above-mentioned channel, and to determine the above-mentioned 
amount of bit allocation The relation between the energy of a signal and the amount of bit 
allocation as a whole with the coding equipment which is the nonlinear characteristic which the 
amount of bit allocation increases with the increment in the energy of a signal The record 
medium characterized by coming to record the compression coded signal multiplexed by carrying 
out compression coding of the digital audio signal of two or more above-mentioned channels 
using the property of an audio signal, and human being's audibility, respectively. 
[Claim 10] It is the coding approach which carries out compression coding of the digital audio 
signal of two or more channels using the property of an audio signal, and human being's 
audibility, respectively. The energy detection step which detects the energy of a signal for every 
above-mentioned digital audio signal of each channel, The amount decision step of bit allocation 
which determines the amount of bit allocation to each channel based on the above-mentioned 
detection result, The compression coding step which performs compression coding based on the 
amount of bit allocation distributed for every above-mentioned channel according to the decision 
of the above-mentioned amount of bit allocation, It consists of a multiplexing step which 
multiplexes the signal with which compression coding of each above-mentioned channel was 
carried out. The above-mentioned amount decision step of bit allocation The coding approach 
that relation between the energy of a signal and the amount of bit allocation is characterized by 
being the nonlinear characteristic which the amount of bit allocation increases with the 
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increment in the energy of a signal as a whole. 

[Claim 11] The above-mentioned nonlinear characteristic is the coding approach according to 
claim 10 characterized by being what approximated in the property of the abbreviation curve for 
S characters. 

[Claim 12] The above-mentioned nonlinear characteristic is the coding approach according to 
claim 10 characterized by being what has a bit allocation property flat when signal energy is 
small enough. 

[Claim 13] The above-mentioned nonlinear characteristic is the coding approach according to 
claim 10 characterized by being what has the property that bit allocation decreases when signal 
energy is large enough. 

[Claim 14] A means to detect the energy of the above-mentioned digital audio signal for every 
above-mentioned digital audio signal of two or more channels, A means to determine the amount 
of bit allocation to each channel based on the above-mentioned detection result, The means 
which carries out compression coding based on the amount of bit allocation distributed for every 
above-mentioned channel according to the decision of the above-mentioned amount of bit 
allocation, A means to consist of a means to multiplex the signal with which compression coding 
was carried out for every above-mentioned channel, and to determine the above-mentioned 
amount of bit allocation The relation between the energy of a signal and the amount of bit 
allocation as a whole with the coding equipment which is the nonlinear characteristic which the 
amount of bit allocation increases with the increment in the energy of a signal Decryption 
equipment characterized by having a decryption means to decrypt the signal of each channel, 
from the compression coded signal multiplexed by carrying out compression coding of the digital 
audio signal of two or more above-mentioned channels using the property of an audio signal, and 
human being's audibility, respectively. 

[Claim 15] Decryption equipment characterized by having a decryption means to decrypt the 
signal of each channel from the record medium with which the compression coded signal 
multiplexed by the coding approach of a publication was recorded on any 1 term of claim 1 to the 
claims 5 by any 1 term among claim 10 to the coding equipment of a publication, or claim 13. 
[Claim 16] The step which detects the energy of the above-mentioned digital audio signal for 
every above-mentioned digital audio signal of two or more channels, The step which determines 
the amount of bit allocation to each channel based on the above-mentioned detection result, The 
step which carries out compression coding based on the amount of bit allocation distributed for 
every above-mentioned channel according to the decision of the above-mentioned amount of bit 
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allocation, The step which multiplexes the signal with which compression coding was carried out 
for every above-mentioned channel, and the step which determines the above-mentioned amount 
of bit allocation The relation between the energy of a signal and the amount of bit allocation as a 
whole by the coding approach which is the nonlinear characteristic which the amount of bit 
allocation increases with the increment in the energy of a signal The decryption approach 
characterized by having the decryption step which decrypts the signal of each channel from the 
record medium with which the compression coded signal multiplexed by carrying out 
compression coding of the digital audio signal of two or more above-mentioned channels using 
the property of an audio signal and human being's audibility, respectively was recorded. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the coding equipment and the approach of 
carrying out compression coding of stereos, such as a motion-picture film projection system, a 
video tape recorder, and a videodisk player, and the audio signal of a multichannel used in the 
so-called multi-sound sound system, and the decryption equipment and the approach of 
decrypting the signal by which compression coding was carried out in a record medium and a list. 
[0002] 

[Description of the Prior Art] Various things are known by the technique and the equipments of 
high efficiency coding of a signal, such as an audio or voice. 

[0003] As that technique, the audio signal of a time domain etc. is blocked for every unit time 
amount, the signal of the time-axis for this the block of every is changed into the signal on a 
frequency shaft, for example (orthogonal transformation), it divides into two or more frequency 
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bands, and there are a blocking frequency band division method encoded for every band and the 
so-called conversion coding (transformation coating). 

[0004] Moreover, band division coding (subband coding: SBC) which is the deblocking frequency 
band division method divided and encoded to two or more frequency bands can be mentioned 
without blocking the audio signal of a time domain etc. for every unit time amount. 
[0005] Furthermore, the technique and equipment of high efficiency coding which combined 
above-mentioned band division coding and above-mentioned conversion coding are also 
considered. In this case, for example, after carrying out band division of the input signal by the 
above-mentioned band division coding, orthogonal transformation of the signal for every band is 
carried out to the signal of a frequency domain, and it encodes for this component for every band 
by which orthogonal transformation was carried out. 

[0006] Here, as a filter for band division of band division coding mentioned above, there are 
filters, such as QMF, for example and this is reference "digital coding OBU speech Inn subbans" 
("Digital coding of speech in subbands" R.E.Crochiere, Bell Syst.Tech.J., Vol.55, No.8 1976). It is 
stated. The filter of this QMF is divided into two at band widths [ band ], and in case the band 
which carried out [ above-mentioned ] division in the filter concerned is compounded behind, it 
has been the description that the so-called aliasing does not occur. 

[0007] Moreover, reference "poliphase KUADORACHUA fill TAZU - The filter division technique 
of same bandwidth is stated to new band division coding technical" ("Polyphase Quadrature 
filters-A new subband coding technique", Joseph H.Rothweiler ICASSP 83, BOSTON). In this 
poliphase KUADORACHUA filter, in case it divides into two or more bands of bandwidths 
[ signal ], it has been the description that it can divide at once. 

[0008] Furthermore, as orthogonal transformation mentioned above, an input audio signal is 
blocked by predetermined unit time amount (frame), and orthogonal transformation which 
changes a time-axis into a frequency shaft by performing a fast Fourier transform (FFT), a 
discrete cosine transform (DCT), MODIFAIDO DCT conversion (MDCT), etc. for every block 
occurs, for example. 

[0009] About this MDCT Reference "time domain aliasing cancellation A basic filter bank design 
The used subband / conversion coding" 0 [ "Subband/Transform Coding Using Filter Bank 
Designs Based on Time Domain Aliasing Cancellation, ] [ "] J. It is stated to P.Princen 
A.B.Bradley and Univ.of Surrey Royal Melbourne Inst.of Tech.ICASSP 1987. 
[0010] Furthermore, as frequency-division width of face in the case of quantizing each frequency 
component by which frequency band division was carried out, there is band division which took 
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into consideration human being's acoustic-sense property, for example. That is, in the higher 
region currently generally called the critical band (critical band), bandwidth may divide an audio 
signal into the band of plurality (for example, 25 bands) with bandwidth which becomes large. 
[00 11] Moreover, in case the data for every band at this time are encoded, predetermined bit 
allocation (Bit allocation) or coding according to accommodative bit allocation the whole band is 
performed for every band. 

[0012] For example, in case the multiplier data which MDCT processing was carried out 
[ above-mentioned ] and obtained are encoded by the above-mentioned bit allocation, coding will 
be performed with the accommodative allocation number of bits to the MDCT multiplier data for 
every band obtained by MDCT processing for every above-mentioned block. 

[0013] Two technique and equipment of a degree are known as the above-mentioned bit 
allocation technique and equipment for it. 

[0014] For example, by reference "adaptive transform coding of a sound signal" ("Adaptive 
Transform Coding of Speech Signals", IEEE Transactions of Accoustics, Speech, and Signal 
Processing, vol.ASSP-25, No. 4, and August 1977), bit allocation is performed based on the 
magnitude of the signal for every band. 

[0015] Moreover, the technique and equipment which obtain the required S/N for every band and 
perform fixed bit allocation by using auditory masking are described by reference "digital coding 
about the demand of the consciousness of a critical band encoder -acoustic-sense system" ("The 
critical band coder - digital encoding of theperceptual requirements of the auditory system", and 
M.A.Kransner MIT and ICASSP 1980), for example. 
[0016] 

[Problem(s) to be Solved by the Invention] By the way, in the high efficiency compression coding 
method of an audio signal using subband coding which was mentioned above, for example, the 
property on human being's acoustic sense is used, and a method which compresses about 1/of 
audio data into 5 is already put in practical use. 

[0017] In addition, as a low bit rate coding method which compresses about 1/of this audio data 
into 5, it is ATRAC (a SONY trademark, Adaptive TRansform Acoustic Coding) currently used, 
for example for MD (SONY trademark, Mini Disc) specification. There is a method called. 
[0018] However, in the low bit rate coding method using the property on the above-mentioned 
human being's acoustic sense, compression coding is carried out and the example where the voice 
of the musical instrument which decrypts after that and is obtained, or human being etc. will 
change from a fundamental tone slightly is also seen. When faithful reappearance of especially a 
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fundamental tone uses for a record format of a required archive medium, the qualityization of 
loud sound is demanded. 

[0019] On the other hand, the format of low bit rate coding methods (ATRAC method etc.) which 
compress about 1/of the above-mentioned audio signals into 5 is already put in practical use, and 
the hardware as which this format was adopted is also spreading. 

[0020] Therefore, it becomes disadvantageous not only to the producer who has used the 
above-mentioned format but ordinary users to carry out modification without the compatibility 
of the above-mentioned format and an escape. 

[0021] For this reason, achievement of quality [ of loud sound Hzing by devising the format itself 
in the case of encoding or decoding, without changing is desired. 

[0022] In addition, as the approach of quality! of loud sound Hzing, it can consider making linear 
PCM voice otherwise intermingled. However, since the die length of a frame differs from the time 
amount length per frame by the compressed data and linear data of the above-mentioned low bit 
rate coding method, it is difficult to take a synchronization at the time of playback. Therefore, it 
is very difficult to use the data of these two formats for coincidence. 

[0023] Furthermore, in stereos, such as not only the case of the usual audio equipment but for 
example, a motion-picture film projection system, a high definition television, a video tape 
recorder, a videodisk player, etc., or a multi-sound sound system, it is coming to treat the audio 
signal of two or more channels of 4-8 channels. Also in this case, to perform high efficiency coding 
which reduces bit rates is desired. 

[0024] Especially, in the above-mentioned motion-picture film, there is a case so that the digital 
audio signal, a left channel, a left pin center,large channel, a pin center,large channel, a light pin 
center,large channel, a light channel, a surround left channel, a surround light channel, and a 
subwoofer channel, of eight channels may be recorded. In this case, high efficiency coding which 
reduces the above-mentioned bit rates is needed. 

[0025] That is, it is difficult to secure the field which can record above-mentioned eight channels 
of the 16-bit audio data by which linear quantization was carried out with a sampling frequency 
of 44.1kHz which is used with the so-called CD (compact disk) etc. on the above-mentioned 
motion-picture film. Therefore, compression of the audio data concerned is needed. 
[0026] In addition, each eight channels recorded on the above-mentioned motion-picture film 
correspond, respectively with the left loudspeaker arranged at the screen side on which the 
image reproduced from the image recording field of a motion-picture film is projected by the 
projector, a left pin center,large loudspeaker, a center loudspeaker, a light center loudspeaker, a 
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light loudspeaker, a surround left loudspeaker, a surround light loudspeaker, and a subwoofer 
loudspeaker. 

[0027] Here, the above-mentioned center loudspeaker is arranged in the center by the side of a 
screen, and outputs the playback sound by the audio data of a center channel. For example, the 
most important playback sounds, such as an actor's words, are outputted. 

[0028] The above-mentioned subwoofer loudspeaker outputs the playback sound by the audio 
data of a subwoofer channel. For example, the sound sensed as vibration rather than a sound 
low-pass [, such as an explosion, ] is outputted effectively, and it is effectively used on an 
explosion scene etc. in many cases. 

[0029] The above-mentioned left loudspeaker and a light loudspeaker are arranged at right and 
left of the above-mentioned screen, output the playback sound by the audio data of a left channel, 
and the playback sound by the audio data of a light channel, and demonstrate the stereo sound 
effectiveness. 

[0030] The above-mentioned left center loudspeaker is arranged between the above-mentioned 
left loudspeaker and a center loudspeaker, and the above-mentioned light center loudspeaker is 
arranged between the above-mentioned center loudspeaker and a light loudspeaker. The 
above-mentioned left center loudspeaker outputs the playback sound by the audio data of a left 
center channel, and the above-mentioned light center loudspeaker outputs the playback sound 
by the audio data of a light center channel. The auxiliary role of the above-mentioned left 
loudspeaker or a light loudspeaker is played, respectively. 

[0031] In a movie theater with it, there is a fault that the normal position of an image becomes 
unstable with the location of a seat. [ in the hold number ] [ many / especially a screen is large 
and ] However, by adding the above-mentioned left center loudspeaker and a light center 
loudspeaker, although the more real normal position of an image is made, effectiveness is 
demonstrated. 

[0032] Furthermore, the above-mentioned surround left loudspeaker and a surround light 
loudspeaker are arranged so that a seat may be surrounded. The playback sound by the audio 
data of a surround left channel and the playback sound by the audio data of a surround light 
channel are outputted, and it is effective in giving the impression wrapped in the reverberation 
sound, or applause and a cheer. A thereby more three-dimensional image can be made. 
[0033] Moreover, since a blemish etc. tends to generate a medium called a motion-picture film on 
a front face, in having recorded the digital data, while it had been original, a data chip is not 
used violently. For this reason, the capacity of an error correction sign is very important. 
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[0034] Therefore, the above-mentioned data compression also needs to take into consideration 
the bit for the correction sign, and needs to perform compression processing to extent recordable 
on the record section on the above-mentioned film. 

[0035] As mentioned above, he is trying to apply said low bit rate coding method (for example, 
the above-mentioned ATRAC method) which attains about the same tone quality as CD by 
performing optimal bit assignment in consideration of the property of human being's acoustic 
sense which was mentioned above as the compression approach which compresses the digital 
audio data of the eight above-mentioned channels. 

[0036] However, in the low bit rate coding method concerned, since a common musical 
instrument, human being's voice, etc. change from a fundamental tone slightly like the 
above-mentioned, in adopting it as the record format which needs reappearance faithful to 
especially a fundamental tone, the means of a certain quality! of loud sound Hzing is needed. 
[0037] And in the above-mentioned motion-picture film, if lossy compression is used for this 
problem at all from the point of record section reservation as a multichannel record format when 
it uses except the above-mentioned low bit rate coding method, it is a problem which always 
exists. 

[0038] Moreover, by the method which carries out high efficiency coding of the audio signal of the 
above multichannels, compression processing is performed independently for each channel. 
[0039] Therefore, for example, even if one certain channel is in a silent condition, the amount of 
fixed bit (cutting tool) allocation will be assigned to the channel. 

[0040] Thus, it is redundant to give the amount of bit allocation of immobilization to the channel 
of a silent condition. 

[0041] Moreover, since the amount of bit allocation is the same, if the amount of bit allocation is 
evaluated over each channel also about the channel of a signal with low level, and the channel of 
a high signal, a redundant bit exists. 

[0042] When the amount of bit allocation is being especially fixed for every channel, it is thought 
that the above redundancy becomes still more remarkable. 

[0043] Then, this invention aims at offering the coding equipment which enables high 
definition-ization of a compression coding decryption and an approach, the decryption equipment 
corresponding to it, and the record medium with which the signal by which compression coding 
was carried out is recorded while it abolishes the redundancy of the amount of bit allocation in 
the case of compression coding by the multichannel in view of what mentioned above. 
[0044] 
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[Means for Solving the Problem] The coding equipment (high-efficiency-coding equipment) with 
which this invention is proposed in order to attain the above-mentioned purpose, and the coding 
approach of this invention is applied The compression coding means which carries out 
compression coding of the signal of two or more channels respectively, and an energy detection 
means to detect the energy of the signal of each channel before the above-mentioned compression 
coding, It has an amount decision means of bit allocation to determine the amount of bit 
allocation to each channel based on a time change of the above-mentioned energy. Relation 
between the above-mentioned energy and the amount of bit allocation is made nonlinear, and it 
is made to perform adjustable bit allocation between channels to the time domain sample or 
frequency-domain sample of the signal of two or more channels. 

[0045] It is characterized by to consist of amount decision means of bit allocation the 
high-efficiency-coding equipment of the 1st example of this invention is an amplitude 
information detection means by which the above-mentioned energy detection means detects the 
amplitude information on the signal of each channel before the above-mentioned compression 
coding, and determine the amount of bit allocation to each channel based on a time change of this 
and the above-mentioned amplitude information. 

[0046] Said amount decision means of bit allocation converts the amount of bit allocation to the 
peak value of the amplitude information on each channel from a predetermined conversion type 
here based on an acoustic- sense property, and the amount of bits which should be distributed to 
each channel based on the conversion result concerned is determined. 

[0047] Moreover, said amount decision means of bit allocation calculates the amount of estimate 
of the amount of bits which should be distributed to each channel from a predetermined 
conversion type, respectively, and sets constant the total amount of bit allocation of all channels 
by distributing the amount of bit allocation of each channel in proportion to each amount of 
estimate. 

[0048] Furthermore, the high efficiency decryption equipment of the 1st example of this 
invention has a decryption means to decrypt the signal of each channel encoded by the 
high-efficiency-coding equipment of the 1st example of the above. 

[0049] Moreover, the above-mentioned energy detection means is a means to detect the temporal 
response of the predetermined scale factor (time amount and value which the two-dimensional 
field (block floating unit) of a frequency normalized) over the signal of each above-mentioned 
channel, and the high-efficiency-coding equipment of the 2nd example of this invention is made 
to perform adjustable bit allocation between channels according to change of the 
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above-mentioned scale factor. 

[0050] Here, also with the high-efficiency-coding equipment of the 2nd example, said amount 
decision means of bit allocation converts the amount of bit allocation to the temporal response of 
total of the scale factor of each channel from a predetermined conversion type based on the 
property of human being's acoustic sense, and the amount of bits which should be distributed to 
each channel based on the conversion result concerned is determined. 

[0051] Furthermore, said amount decision means of bit allocation calculates the amount of 
estimate of the amount of bits which should be distributed to each channel from a predetermined 
conversion type, respectively, and sets constant the total amount of bit allocation of all channels 
by distributing the amount of bit allocation of each channel in proportion to each amount of 
estimate. 

[0052] Moreover, the high efficiency decryption equipment of the 2nd example of this invention 
has a decryption means to decrypt the signal of each channel encoded by the 
high-efficiency-coding equipment of the 2nd example of the above. 
[0053] 

[Function] According to this invention, in the case of compression coding of the audio data of two 

or more channels, in order to determine the amount of bit allocation to each channel and to 

perform compression coding based on a time change of the energy of each channel, the bit 

allocation which balanced the amount of information to each channel is attained. 

[0054] Moreover, according to this invention, in the case of compression coding of the audio data 

of two or more channels, in order for the energy and the amount of bit allocation in each channel 

to perform compression coding based on a relating eclipse and its amount of bit allocation 

nonlinear, the bit allocation which balanced the amount of information to each channel is 

attained. 

[0055] 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. 

[0056] The fundamental structure of the 1st example equipment of this invention is shown in 

drawing 1 and drawing 2 . The configuration of the high-efficiency-coding equipment (encoder) of 

the 1st example is shown in drawing 1 , and the configuration of the high efficiency decryption 

equipment (decoder) of the 1st example is shown in drawing 2 . 

[0057] First, the configuration of the encoder shown in drawing 1 is explained. 

[0058] The audio signal of two or more channels (chl, ch2, chn) is 201-20n of each input 

terminal corresponding to each [ these ] channel. And similarly it is sent to sampling and 
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1001-lOOn of quantizers corresponding to each channel through 11- In of transmission lines. 
These sampling and quantizer 1001 -100n The audio signal of each channel is then changed into 
a quantized signal, each [ these ] sampling and lOOTlOOn of quantizers from - the quantized 
signal 2T2n of each transmission line pass - the amplitude information detector 200 and 
3001-300n of delay lines It is sent. 

[0059] The above-mentioned amplitude information detector 200 detects amplitude information 
from the signal with which each above-mentioned channel was quantized. 4001"400n of namely, 
encoders later mentioned in the amplitude information detector 200 concerned 41-4n of 
transmission lines corresponding to [ calculate the peak value of amplitude information for every 
(it is henceforth called a time amount block) period for a measurement size of the audio data 
processed at once, and ] each channel It passes and the peak value concerned is passed to the bit 
allocation decision circuit 500. in addition, the amplitude information detector 200 concerned - 
11- In of transmission lines from - it is also possible to make it a configuration which detects 
amplitude information with a signal. 

[0060] In the above-mentioned bit allocation decision circuit 500, it converts so that the amount 
of bit allocation for every channel may be later mentioned from the peak value for every 
above-mentioned channel, and it is 51-5n of transmission lines about the amount of bit allocation 
concerned. It passes and is 400T400n of each encoder. It passes. 

[0061] the 3001-300n of moreover, the above-mentioned delay lines **** - 21-2n of transmission 
lines it minds and the received signal is delayed by the above-mentioned time amount block - 
making - the delayed signal concerned -- 31"3n of each transmission line minding - 4001-400n of 
each encoder It passes. 

[0062] 4001-400n of each encoder **** - compression actuation is performed for every 
above-mentioned time amount block. 51-5n of transmission lines at this time The amount of bit 
allocation minded and received is 3001-300n of each delay line. It is the 3T3n of the 
above-mentioned transmission lines by delay. It is a thing reflecting the peak information on the 
signal to receive. In 4001-400n of each encoder, it is the 51"5n of the above-mentioned 
transmission lines. It is the 31 _ 3n of the above-mentioned transmission lines to the amount of bit 
allocation minded and received. It minds, the received signal is compressed and it is 61*6n of 
each transmission line about the compressed signal concerned. It passes and a formatter 600 is 
passed. 

[0063] The above-mentioned formatter 600 is the 61"6n of each above-mentioned transmission 
line. It passes, and according to a predetermined format, error correction processing is performed 
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and the compressed signal for every received above-mentioned channel is assembled to the bit 
stream for transmission or record to a record medium. This bit stream is outputted from an 
output terminal 21 through the transmission line 7. 

[0064] Furthermore, this bit stream is written in the predetermined record area 28 on a 
motion-picture film 27 by the laser recorder 26. In addition, the directions sign 29 in drawing 
shows perforation, it is a hole for the sprocket of the projector which is not illustrated for a film 
advance gearing, and the above-mentioned record area 28 is formed for example, between the 
above-mentioned perforation 29. 

[0065] Next, the configuration of the decoder (high efficiency decryption equipment) of this 
example is explained. 

[0066] The bit stream assembled with the encoder (high-efficiency-coding equipment) of 
above-mentioned drawing 1 is recorded on transmission or a record medium. Through the 
predetermined regenerative apparatus which is not illustrated, this recorded bit stream is 
supplied to an input terminal 22, and is sent to DEFOMATTA 700 through the transmission line 
8 from this input terminal 22. 

[0067] In DEFOMATTA 700 concerned, the bit stream sent through the above-mentioned 
transmission line 8 is decomposed into the compressed signal for every channel according to a 
predetermined format. The compressed signal decomposed for every channel concerned is 9T9n 
of each transmission line corresponding to each channel. 8001"800n of decoders formed by 
passing and corresponding for every channel It is sent. 

[0068] 8001-800n of each decoder **** - the 91~9n of each above-mentioned transmission line 
pass - 101- lOn of each transmission line which elongates the sent compressed signal and 
corresponds pass - 9001-900n of D/A (digital/analog) converters It sends. 

[0069] 9001-900n of each D/A converter It is the 101- lOn of each above-mentioned transmission 
line. The signal (digital signal) which has been sent by passing and by which expanding was 
carried out [ above-mentioned ] is changed into an analog signal. The signal returned to these 
analogs is 111-lln of each transmission line which corresponds, respectively. 231"23n of and 
output terminals It minds and is outputted as a signal with which each channels chl-chn were 
decrypted. 

[0070] The compression coding technique used in high-efficiency-coding equipment of this 
example which was mentioned above is applicable to all, if it can carry out adjustable [ of the bit 
rate ]. Here, human being's acoustic-sense property mentioned above is used, the compression 
coding technique (for example, ATRAC method used for the so-called MD (mini disc- Mini Disc)) 
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which compresses about 1/of audio signals of two stereos into 5 with a fixed bit rate is mentioned 
as an example, and the approach of compression coding of this example which makes 
compression of the fixed bit rate concerned a Variable Bit Rate is described. 
[0071] The configuration of coding to which the so-called ATRAC method is applied is shown in 
drawing 3 . In addition, the configuration from the band division filter 401 of this drawing 3 to 
the re-quantizer 406 and a formatter 407 is 4001"400n of each encoder of each channel of 
drawing 1 . It corresponds. 

[0072] In this drawing 3 , the audio data which were supplied through the input terminal 24 and 
which were sampled and quantized are first divided into low-pass [ 0-5. 5kHz ], the mid-range of 
5.5kHz - 11kHz, and three frequency bands 11kHz or more (11kHz - 22kHz) by the band division 
filter 401. 

[0073] MDCT circuit 402M which the signal of a mid-range is the same and perform a MDCT 
operation to MDCT circuit 402L to which a signal low-pass [ from the above-mentioned band 
division filter 401 / above-mentioned ] performs a MDCT (Modified Discrete Cosine Transform: 
advanced dispersion cosine transformation) operation among the signals of these three frequency 
bands - moreover, the signal of a high region is sent to MDCT circuit 402H, and is decomposed 
into a frequency component in these MDCT(s) circuits 402L-402H, respectively. 
[0074] At this time, for every frequency band, it is adjustable, and the time amount block length 
when giving Above MDCT shortens the time amount block length, raises time resolution, he 
lengthens the time amount block length and controls effective transmission and the quantizing 
noise of a signal component by the part with a steady signal in the part from which a signal 
changes rapidly. 

[0075] This time amount block length is determined by the block-size evaluation machine 403. 
That is, the signal of three frequency bands from the above-mentioned band division filter 401 is 
sent also to the block-size evaluation machine 403, and the block-size evaluation machine 403 
concerned determines the time amount block length of Above MDCT, and he is trying to send the 
information which shows this time amount block length that determined to the above-mentioned 
MDCT circuits 402L-402H. 

[0076] In addition, the mode which uses the long time amount block length among two kinds of 
time amount block lengths in Above MDCT is called long mode, and has the block length of the 
time amount for 11.6ms. Moreover, the mode which uses the short time amount block length is 
called the short mode, and he has the block length of the time amount for 1.45ms in a high region 
(11kHz or more), and is trying to raise time resolution by having the block length of the time 
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amount for 2.9ms at low-pass (5.5kHz or less) and a mid-range (from 5.5kHz to 11kHz). 
[0077] thus, it normalizes the audio signal decomposed into the signal component on the 
two-dimensional field (this - block floating unit- - referred to as Block Floating Unit) of time 
amount and a frequency for every unit while being divided into a total floating unit of 52 blocks 
by the normalization circuits 404L-404H in low-pass, a mid-range, and a high region (the 
decision of a scale factor is made). 

[0078] Moreover, in the above-mentioned bit distributor 405, it analyzes what kind of 
components the audio signal consists of using the property of human being's acoustic sense. This 
analysis result is sent to the re-quantizer 406 with which the signal for every unit from the 
above-mentioned normalization circuits 404L-404H is supplied. 

[0079] It performs re-quantization while the re-quantizer 406 concerned asks for in what 
precision each unit is encoded based on the above-mentioned analysis result, namely, determines 
WORD length and obtains a parameter. 

[0080] Finally, in a formatter 407, each parameter information for every unit and the 
re-quantized spectrum signal are multiplexed according to a predetermined format, and let it be 
a bit stream. The output of this formatter 407 is outputted from an output terminal 25. 
[0081] Here, actuation of coding which was mentioned above is performed for every unit of a 
sound frame. 

[0082] The situation of record of the data in the sound frame 40 concerned is shown in drawing 4 . 
[0083] In this drawing 4 , 1 sound frame consists of 212 bits, and compression coding of 512 
samples and the data for audio playback of one channel is carried out with the sampling rate of 
44.1kHz here. 

[0084] 212 above-mentioned bits sound frame data consist of the block-size mode 41, the amount 
42 of SABUBU informations, the WORD length data 43, the scale-factor data 44, the spectrum 
data 45, the redundancy scale-factor data 46, redundancy WORD length data 47, a lower amount 
48 of subinformations, and lower block-size mode 49. 

[0085] Here, in 212-bit data, the 2 times writing part for error corrections is contained. Namely, 
it is in the redundancy scale-factor data 46, the redundancy WORD length data 47, the amount 
48 of lower subinformations, and lower block- size mode 49. 

[0086] In this example, if 186 bits is twice equivalent to the part except writing and converts into 
a substantial bit rate among 212 bits, it will be set to 128kbps(es). 

[0087] It seems that the above-mentioned block-size mode is data for recording the evaluation 
result of the block-size evaluation machine 403 of drawing 3 , and the contents are shown in 



17 



Table 1. 
[0088] 
[Table 1] 
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[0089] At the time of long mode, it is decomposed into 128 frequency components by the MDCT 
operation in low-pass and a mid-range, and is decomposed into 256 frequency components in a 
high region, respectively so that it may understand, if this table 1 is seen. 

[0090] Moreover, low-pass, a mid-range, and a high region are decomposed into 32 frequency 
components, respectively at the time of the short mode. 

[0091] Moreover, three information, amount 1, amount 2, and amount 3, is recorded on the 
amount 42 of subinformations. Amount 1 expresses the number of the WORD length currently 
recorded and a scale factor, amount 2 expresses the number of the WORD length by which 
writing is carried out twice, and amount 3 expresses the number of the scale factor by which 
writing is carried out twice. These contents are shown in Table 2. 
[0092] 
[Table 2] 
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[0093] WORD length expresses the word length when each unit is re-quantized. These contents 
are shown in Table 3. 
[0094] 
[Table 3] 

S3 







3-K 




0 0 0 0 


0 


10 0 0 


9 


0 0 0 1 


2 


10 0 1 


1 0 


0 0 10 


3 


10 10 


1 1 


0 0 11 


4 


10 11 


1 2 


0 10 0 


5 


110 0 


1 3 


0 10 1 


6 


110 1 


1 4 


0 110 


7 


1110 


1 5 


0 111 


8 


1111 


1 6 



[0095] A scale factor expresses the value which each unit normalized. The contents are shown in 
Table 4. 
[0096] 
[Table 4] 
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[0097] By the way, the bit distributor 405 in above-mentioned drawing 3 determines the value of 
WORD length in consideration of [ becoming 212 bits about the amount of bits of 1 sound frame ] 
human being's audibility property in the case of re-quantization. Variable-length coding 
equipment can consist of making the value of these 212 bits adjustable. 

[0098] That is, if the output of the bit allocation decision circuit 500 of drawing 1 which is the 
configuration of the high-efficiency-coding equipment of this invention example is carried out to 
a configuration which is connected to the bit distributor 405 of drawing 3 , variable-length coding 
equipment can be constituted. 
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[0099] Hereafter, the graph of drawing 5 and the flow chart of drawing 6 explain actuation of the 
bit allocation decision circuit 500 of drawing 1 connected to the bit distributor 405 of drawing 3 
in this way. 

[0100] First, the bit allocation decision circuit 500 will detect the peak value for every channel at 
step S62, if processing is started at step S61 of drawing 6 . Generally peak value is equivalent to 
the energy of the audio signal in each channel. 

[0101] Next, at step S63, the amount of bit allocation corresponding to the calculated peak value 
is computed. What used the correspondence graph of peak value/the amount of bit allocation as 
the table is used for this calculation. 

[0102] It is a graph for the graph of drawing 5 to convert the amount of bit allocation to the 
above-mentioned peak value. In addition, the graph of conversion of the amount of bit allocation 
shown in this drawing 5 is a thing at the time of adopting the so-called ATRAC method as a 
coding method. 

[0103] In this drawing 5 , an axis of abscissa is the peak value of an input signal, and has 
normalized to 1 that maximum that can be taken. 

[0104] Moreover, an axis of ordinate is the amount of bit allocation, and makes the amount of the 
maximum allocation 186 bytes. This value is equal to the amount of information of 1 sound 
frame of the ATRAC method in the so-called MD (mini disc) equipment. 

[0105] Here, using various audio signals, the graph of conversion shown in drawing 5 
experiments, and is determined. 

[0106] In this drawing 5 , as an overall trend of the amount of bit allocation, although the 
amount of bit allocation also comes to increase with the increment in peak value, peak value is 
the hit beyond the minus cube of 2, and starts to decrease. 

[0107] this -- signal level - enough - being large (quite large) - in time, since the mask of the 
quantization noise by re-quantization is carried out by signal level, it is based on the 
experimental result of being hard to be audible even if it increases the injection rate of a 
re-quantization noise. 

[0108] On the other hand, in drawing 5 , when signal level is small enough (quite small), for 
example, if peak value becomes the 12th [ or less ] power of minus of 2, the amount of bit 
allocation is considered as regularity (flat bit allocation), since the amount of bits required for 
each parameter information on an ATRAC method (WORD length data, scale-factor data, etc. 
which are shown in drawing 4 ) is about 1 law, this is because it is necessary to secure a certain 
amount of amount of bits. 
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[0109] Moreover, if level becomes low, a random noise (white noise) can come to be heard, and it 
is because such a signal needs many amounts of bits comparatively [ with small level ] since a 
frequency component tends to be uniformly distributed over a perimeter wave number band. 
[0110] As mentioned above, the relation between the amount of bit allocation and peak value is 
characterized to non-linearity (the abbreviation curve for S characters). That is, if an 
acoustic-sense property is not taken into consideration, the relation between the amount of bit 
allocation and peak value turns into proportionality. However, in this invention, when energy is 
more than predetermined level, securing the amount of bit allocation at its minimum for every 
channel, the amount of bit allocation is decreased conversely. 

[01 11] Next, when it judges that it is immobilization and judges that it is necessary to make 
immobilization the total amount of bit allocation of all channels at this step S64, after it 
progresses to step S65 and above-mentioned conversion finish as step S64, the whole amount of 
bits calculates the formula (l) mentioned later, and calculates the amount of bit allocation for 
every final channel at it. 

[0112] Namely, the amount Si of bit allocation which will be distributed to each final channel if 
the total amount of bit allocation per 1 sound frame of the system which has n channels is set to 
G and the amount of bit allocation by above-mentioned conversion is set to Ci (i= 1, 2, n) 
Si=G*Ci/(Cl+C2+ ... +Cn) .. (l) 
It becomes. 

[0113] After being judged no after the above-mentioned step S65 or at the above-mentioned step 
S64, it progresses to step S66 and processing is ended. 

[0114] Moreover, the formatter 600 of drawing 1 and DEFOMATTA 700 of drawing 2 operate as 

follows by corresponding to an ATRAC method which was mentioned above. 

[0115] the formatter 600 of drawing 1 - 4001-400n of every 1 sound frame encoders of each 

channel from - the data sent in the form as shown in drawing 4 are arranged in order of a 

channel, and it transmits as a bit stream. That is, a multiplexer is committed. 

[0116] Moreover, DEFOMATTA 700 of drawing 2 disassembles the data by which the 

multiplexer was carried out by the above-mentioned formatter 600 for every channel, and is 

4001-400n of each decryption machine. The demultiplexer to pass is committed. 

[0117] Since the amount of bit allocation to each channel is determined and he is trying to encode 

by time change of the amplitude information on each channel in compression of audio data with 

two or more channels according to the 1st example equipment of this invention as mentioned 

above, the bit allocation which balanced the amount of information at each channel is attained, 
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and the further high efficiency coding becomes possible. 

[0118] That is, the further quality! of loud sound Kzing or low bit rate*ization in all channel 
totals is attained. In addition, since the fixed length may be desirable, it is also possible to encode 
with the 1st example equipment, so that the total amount of bit allocation of all channels may be 
set in general constant depending on the media to record. 
[0119] Next, the 2nd example of this invention is explained. 

[0120] The configuration of the high-efficiency-coding equipment (encoder) of the 2nd example is 
shown in drawing 7 . 

[0121] It is 301'30n of each input terminal on drawing 7 and corresponding to each [ these ] 
channel in the audio signal of two or more channels (chl, ch2, chn). 1011-101n of and 
transmission lines Sampling and 1201- 120n of quantizers corresponding to [ pass and ] each 
channel similarly It is sent, these sampling and 1201- 120n of quantizers **** - the audio signal 
of each channel changes into a quantized signal - having - each [ these ] sampling and 
1201-120n of quantizers from - the quantized signal - 1021"102n of each transmission line pass 
- 2101"210n of each encoder It is sent. 

[0122] 2101-210n of each encoder **** - the audio signal of each channel is divided into the 
2-dimensional field (block floating unit) of time amount and a frequency, and the signal 
component belonging to the block floating unit is normalized using a scale factor for every block 
floating unit. The scale factor of each block floating unit called for here is 1031" 103n of 
transmission lines. It lets it pass and is sent to the bit allocation decision circuit 310. 
[0123] the bit allocation decision circuit 310 concerned ■• 1031*103n of transmission lines the 
conversion type (graph of conversion) which minds, asks for the total for every channel of the 
received scale factor, and mentions the amount of bit allocation of quiet each total channel 
concerned later - converting - the amount of bit allocation - 1041" 104n of transmission lines 
from 2101-210n of each encoder It passes. 

[0124] 2101-210n of therefore, each encoder **** - the above-mentioned amount of bit allocation 
" responding " the 1021- 102n of the above-mentioned transmission lines from - a signal - re- 
quantizing - the re-quantization, i.e., compressed signal, concerned - 1051-105n of transmission 
lines It minds and a formatter 410 is passed. 

[0125] A formatter 410 assembles the compressed signal received through the 1051-105n of the 
above-mentioned transmission lines of two or more channels to a bit stream according to a 
predetermined format for transmission or record to a record medium. This bit stream is 
outputted from an output terminal 31 through the transmission line 106. 
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[0126] Furthermore, this bit stream is written in the predetermined record area 28 on a 
motion-picture film 27 by the laser recorder 26. 

[0127] In addition, about the basic configuration of the high efficiency decryption equipment by 
the side of the decoder in this 2nd example, since it is the same as that of said drawing 2 , 
detailed explanation is omitted. 

[0128] If it explains using said drawing 2 briefly, the bit stream from the high-efficiency-coding 
equipment of the 2nd example of the above will be decomposed into the compressed signal for 
every channel also by DEFOMATTA 700 of the high efficiency decryption equipment of the 2nd 
example concerned according to a predetermined format. 

[0129] The compressed signal decomposed for every channel concerned is 8001-800n of decoders 
corresponded and formed for every channel. It is elongated and is 9001*900n of D/A 
(digital/analog) converters further. It is changed into an analog signal. Each of this analog signal 
is outputted as a signal with which each channels chl-chn were decrypted. 

[0130] Moreover, if the compression coding technique used in the high-efficiency-coding 
equipment of this 2nd example is a method which carries out compression coding using a scale 
factor, it is applicable to all. 

[0131] That is, also in this 2nd example, if it is made a configuration which will connect the 
output of the bit allocation decision circuit 310 of drawing 7 to the bit distributor 405 of drawing 
3 if it explains using said drawing 3 , variable-length coding equipment can be constituted. 
[0132] Hereafter, the graph of drawing 8 and the flow chart of drawing 9 explain detailed 
actuation of the bit allocation decision circuit 310 of drawing 7 connected to the bit distributor 
405 of drawing 3 in this way. 

[0133] first -- if the bit allocation decision circuit 310 starts processing at step S91 of drawing 9 - 
step S92 -- setting - 2101"210n of encoders from - total of the scale factor for every channel is 
computed from a scale factor. 

[0134] At the following step S93, the amount of bit allocation for every channel is computed from 
total of the scale factor of each channel for which it asked. 

[0135] Here, a scale factor is the value which normalized the frequency component contained in 
the block floating unit which has 52 pieces as mentioned above. Usually, the absolute value of 
the frequency component in the block floating unit is calculated, it is a value more than the 
maximum of the absolute value, and the thing of the minimum value in it will be chosen from the 
values shown in said table 4. 

[0136] That is, it is thought that a scale factor shows the central value -character of the data in a 
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block floating unit, i.e., energy. Therefore, if it asks for the sum of a scale factor, it will be 
thought that the whole amount of information can be presumed. 

[0137] The amount of bit allocation to the sum of the scale factor in the bit allocation decision 
circuit 310 of drawing 7 is shown in drawing 8 . 

[0138] This drawing 8 is also a thing when using an ATRAC method as a coding method like the 
1st example. In addition, although the axis of ordinate of this drawing 8 is the same amount of 
bit allocation as said drawing 5 (the amount of the maximum allocation is 186 bytes), an axis of 
abscissa is the sum of a scale factor. 

[0139] The graph of conversion shown in this drawing 8 as well as drawing 5 of the 1st example 
is determined experimenting using various audio signals. 

[0140] As an overall trend, the amount of bit allocation also increases with the increment in the 
value of the sum of a scale factor. 

[0141] However, the amount of bit allocation starts to decrease by the hit to which the value of 
the sum of the above-mentioned scale factor exceeded about 7000 in drawing 8 . this the value 
of the sum of the above-mentioned scale factor - rather - being large (signal level being fully 
large) - in time, signal level is also comparatively large, and since the mask of the quantization 
noise by re-quantization is carried out by signal level, it is based on the experimental result of 
being hard to be audible even if it increases the injection rate of a re-quantization noise. 
[0142] on the other hand, in drawing 8 , because it is necessary to secure this amount of bits, if 
the value of the sum of the above-mentioned scale factor becomes 1.5 or less (when signal level is 
small enough), since the amount of bits required for each parameter information on an ATRAC 
method (WORD length data, scale-factor data, etc. which are shown in said drawing 4 ) is about 1 
law, the amount of bit allocation will become fixed. 

[0143] Also in this example, the relation between the amount of bit allocation and total of a scale 
factor constitutes the nonlinear characteristic of the abbreviation curve for S characters. 
[0144] In addition, also in this 2nd example, when the whole amount of bits judges that it is 
immobilization and it judges that the total amount of bit allocation of all channels needs to make 
it immobilization at this step S94 in step S94, after it progresses to step S95 and 
above-mentioned conversion finish, count of said formula (l) is performed and the amount of bit 
allocation for every final channel is calculated. 

[0145] After being judged no after the above-mentioned step S95 or at the above-mentioned step 
S94, it progresses to step S96. 

[0146] moreover, the 2nd example concerned also setting - the formatter 410 of drawing 7 - 
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2101-210n of every 1 sound frame encoders of each channel from - the data sent in the form as 
shown in drawing 4 are arranged in order of a channel, and it transmits as a bit stream. That is, 
a multiplexer is committed. 

[0147] Furthermore, DEFOMATTA in the high efficiency decryption equipment of the 2nd 
example also disassembles the data by which the multiplexer was carried out by the 
above-mentioned formatter 410 for every channel, and commits the demultiplexer passed to each 
decryption machine. 

[0148] He determines the amount of bit allocation of each channel, and is trying to encode by 
time change of total of the scale factor of each channel in compression of audio data with two or 
more channels according to the 2nd example equipment, as mentioned above. For this reason, 
the bit allocation which balanced that amount of information at each channel is attained, and the 
further high efficiency coding becomes possible. 

[0149] Further quality! of loud sound Hzing or low bit rate-ization can be attained by it. That is, 
also in the 2nd example equipment concerned, the reduction in a bit rate or qualityt of loud 
sound Hzing in all channel totals is attained. 

[0150] Moreover, depending on the media which are recorded in the case of this 2nd example, a 
fixed length may be desirable. In that case, it is also possible to encode so that the total amount 
of bit allocation of all channels may be set in general constant. 

[0151] As mentioned above, in the 1st example of this invention, and the 2nd example, the 
motion-picture film was illustrated as a record medium. However, in the range which does not 
change the summary of this invention, a record medium does not stop at a motion-picture film, 
but its various things are usable. For example, they are an optical disk, a magnetic tape, etc. 
[0152] 

[Effect of the Invention] In this invention, since a time change of total of the energy of each 
channel, for example, amplitude information, and a scale factor has determined the amount of 
bit allocation to each channel, the bit allocation which balanced the amount of information at 
each channel is attained, and the further high efficiency coding becomes possible. The further 
quality! of loud sound Hzing or low bit rate-ization is attained by it. 

[0153] Moreover, the audio signal of the multichannel in this invention means at least two 
channels, and the effectiveness of this invention becomes remarkable in five or more channels 
like [ it is desirable and ] the sound track of a movie. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block circuit diagram showing the outline configuration of the 
high-efficiencycoding equipment of the 1st example of this invention. 

[Drawing 2] It is the block circuit diagram showing the outline configuration of the high 
efficiency decryption equipment of the 1st and 2nd examples of this invention. 
[Drawing 31 It is a block circuit diagram for explaining the bit allocation in the 
high-efficiency-coding equipment of an ATRAC method, and the high-efficiency-coding 
equipment of this invention example. 

[Drawing 4l It is drawing for explaining the situation of record of the data in a sound frame. 
[Drawing 5] It is drawing for explaining the amount of bit allocation in the 1st example. 
[Drawing 6l It is a flow chart for explaining actuation of the bit allocation decision in the 1st 
example. 

[Drawing 7] It is the block circuit diagram showing the outline configuration of the 

high-efficiency-coding equipment of the 2nd example of this invention. 

[Drawing 8] It is drawing for explaining the amount of bit allocation in the 2nd example. 

[Drawing 9] It is a flow chart for explaining actuation of the bit allocation decision in the 2nd 

example. 

[Description of Notations] 

26 Laser Recorder 

27 Motion-picture Film 

28 Record Area 

29 Perforation 

100 Sampling and Quantizer 

200 Amplitude Information Detector 
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300 Delay Line 

310,500 Bit allocation decision circuit 

400 Encoder 

401 Band Division Filter 
402L, 402M, 402H MDCT circuit 
403 Block-Size Evaluation Machine 
404L, 404M, 404H Normalization circuit 

405 Bit Distributor 

406 Re-Quantizer 
600,407,410 Formatter 
700 DEFOMATTA 
800 Decoder 

900 D/A Converter 
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o , ±iBiBiix >j 7 2 8 itmm±m^~y * u-s/ 

3^2 9fflk:i8^&n*o 

[0 0 6 5] ^fc, *§iiMiJ©-r3-* (nm*«9fl: 
SEW ©fiHSfcov^TSttW-rSo 
[0 0 6 6] ±EH l ©xyn-^ (MWtttmm 

H) r*m*i£re.nfee-y hxhu-^14, ■e&x«ia 

7*-V'y*7 0 0(CjH5>nT<i.o 
[0 0 6 7] SKf 7 V 7^7 00 ±f3f5jM 

©7*- -7>y hfC(S£oT^-V>*;l/S©»E«Hi^fC 



mm-T i — i i o 4 y y 



it, &* J r>*)Ucttfct&&&&ffl&9 1 ~9 n %& 
t> **+>*;i/*teWfSLTKtt&ftfca»H8 0 0 

, ~8 0 O n 'NiM'oft&o 

CO 0 6 8] &£^&8 0 0, ~8 0 0 n T»H\ ±BB* 

eaa8»9, ~9 n %«TSie>nTtrc«ffi«rtB^*ft 
iu MsrssfciSiMS i o,~io n *sr, d/ 

A (xVi^^/77-P?') Sgtftffi9 0 0! -9 0 0 n 

[0 0 6 9] &D/ASSHB9 0 0j -9 0 0 n T»t4, 
±IB^GaS»Kl 0! ~l 0 n *«T3S6ftT*fc±ia 

ttisi-sseaeBB 1 1 , - 1 1 n Rismiiw? 2 3 , 

-2 3 n Sr/rLT, §ft>Wc h 1 ~c h n©tl*§ 

[0070] ±®Lrc&o&*.mmm<Dmmtt^itm 
- h x*m 1 / 5 fcBB»r*EiB^b#j* «w*tf v^fe 

tf>£>MD : Mini Disc)tCfflV>P>tli> A T 

r a c^) zmizmif. ^mmfe^v y v- vcoi±m 

[0 0 7 1 ] 03fCtt^fc>^£ATRAC/^jWiffi£ 

nz®mt<Dffii$.*7rsto ftfc\ c©Ei3©flftt#»j7 

^M4 0 1^^1f<ffi4 0 6, 7*-V-y£4 0 
7 St<DM!i, El 1 <D&^ + >*;UO#KW<l:»4 0 
0j ~4 0 0 n tftl&tZ&<DX*&2> 0 
[0 0 7 2] C©BI3fc:43^T\ A*j4S?2 4£?>LT 

it. 9tT, W1&ftm7<(>\>24 0 1 fc£oT0~5. 5 
k H zOfg^il, 5. 5 k H z~ 1 1 k H z ©(£#£, 
1 1 kHzW± (1 1 kHz~22kHz) 

[0 0 7 3] cn6 3O0Ha«1|f*©ffi|^©5-B, ± 

EHH*iMW7-f 4 0 1 fr5©±IBtt*©**ttMD 

C T (Modified Discrete Cosine Transform : &&§yg6 

ia»%^3MDCT|3|gS4 0 2 Lfc, 
<DmmtfflU<MDCTffin*ftoMDCT®&4 0 2 
MfC. £fc, lS«©e^ttMDCT|slgS4 0 2Hfi:3JSe> 

cnp>MDCTiH]]^4 o 2 l~4 o 2HT- ; en ; rn 

[0 0 7 4] £©£:$, ±t2MDCT%SS-ri:$©BtP^ 

BiiW»«*K*6, «^3^m«a»»-ett«FiarD >y * 



[0075] c<Dmrs7oy^mt, yuvtv^xw 

fiffigg4 0 3fcT«SE«nrv^*o Tftfc^ ±1E$8# 
IJ7^W 4 0 1 *^©3 0©jS»»««©fll^ti» 7~ 

-fXI¥M§4 0 3tf±f3MDC TOUJIHT'nv 

SI U £ ©&J£ L fcB$IS 7n >y * 1tfg*±I2M 
DCTHlg§402L~402 Hfc&S * 5 fc LTV^o 
[0 0 7 6] ft 43, ±IBMDC T-C©2Q£©B$|ia7"P 

pyyt-F^nfti'n, 1 1. 6ms©R#f?g©7P-y^ 

Ftt is a - r- K tmtti, 1^(1 1kHz W±) 
■CI. 4 5ms ©Bf Pi3©7p >y U , 

(5. 5 k H z WT) Stf "t"« ( 5 . 5kHzfr6l 1 
kHz) -Cti2. 9msOmilC7*n^Mtt5: 

[0077] L^9tu, «Frafcjas»©2^7cH 

iHc (iin^y*D7^7o-f^ya-7 h : Block Fl 
oating Unit fcPfcS) ±©€*f JS#fc#IBSftfc*~r 
-f^ffl^ti, IE8l{fcls!8&4 0 4 L~4 0 4 Hfc£oTi6 
«. W iMTCfctrS 2fi©7"P>y£7P~ r-f 

[0 0 7 8] Sfc, ±tBl?y hE#84 0 5T*«, AR8 
©«JtO«Ftt*fUffl LT, *©*~r >r *{f^tf if©«k 

5ft*»6«j«*nTv>*^*»«f-r*o <:©#*?£ 

Igtf ±§ftBjt{tH]S8 4 0 4 L~4 0 4 H^P)^-7 

h»o«w(itt&*n*sa : f{tai4 o 6tc&e>n£ 0 

[0 0 7 9] aKS*^t«4 0 6 ti, ±8S5r«TiaSt 

[0 0 8 0] lil:, 7*-7-^4 0 7m §1- 
«y h»©*/<9^-*1Wli:»*^fl:*nfc^^ h5 

«y F7> h U-i,i:tS„ c©7*-v-y £ 4 0 7 ©tt)^) 
tftMj«HF2 5^e.tH7J^n§o 
[0 0 8 1] <:<:t\ ±abfcJ:3ftWf^to»fftt*9- 

[0 0 8 2] H4fCti, %Wt*jyY7\s-L.A OF^© 

[0 0 8 3] £1CDE| 4 fc4oV^T. 1 W y K7 \s-Uit 
2 1 2 e-y hfr?)ftD, £1 C tC 4 4. 1 kHz^>7 

yy?V-r--C5 i 2-y-y7;K i^^y^;Uffi^©* 

[0 0 8 4] ±IB2 1 2 e-y h©1t^> K7 U-Af- 
7"p y^-*MX^-K4 K t)"77^y7>i-y{- 
•>ayi4 2, 4 3, 7.^-^7 

4 4, X^7F7Af-^ 4 5. 7x^7.^ 



wrrfj-f i — i / s 'i y y 



7, TUmzr^yyxt-isaymA 8, &t>\ "fSB 

[0 0 8 5] CCT\ 2 1 2 e>y h«Dr-^c04itC{i N 
Xv-tTIEffl(D2ig«tg|5^^^nTV^ 0 gP"5, 5T 
gxy-;b7 7£2r-£ 4 6, 7LS7-KUyyXx 
-24 7, -Wt7Vy7*P<—>3yl4 8, TSP7 

[0 0 8 6] CCDtflJ-CHi, 2 1 2 If 7 h<Dot>, 186 
l£v htf 2gffit£lt^fcg|Wctl^U HMW&e-y 
Y\s-h\zWmt%>£ 1 2 8 k b p stftSo 

[0 0 8 7] ±!E7"ny 03cD7a 
>y 2^X!¥fifit§ 4 0 3 cDffF ti533H£ieii f &fc#><Dx 

[0 0 8 8] 

mn 

mi 













0 0 


>3- h 


3 2 




0 1 




2 5 6 




0 0 




3 2 




0 1 


ay? 


1 2 8 




0 0 




3 2 




0 1 




1 2 8 



[0 0 8 9] C<D^l£JtttW:frfr3£9f;:, oy^t 
[0 0 9 0] Sfc, yn-h*-Y<Dt*. {glDu ffisK 

^t/^i§)ct±^-n^n3 2f@^«^fc^^n5o 

[00 9 1] $/c, ^7^7**-^ 3^1 4 2 tc 
ti, 7v7yhK 77i)yh2> 7v7>h3<D30 

oiiis*w^n^o 7v7>h Hi, imznx^z 

v7yh2te2fi«££ttT^&7-FU>?'X<DMfc 
i&IU 7v7y h 3ti2JSS#^nTV^xy-;l/7 

[0 0 9 2] 



m2 



7?9>hl 




7TC>N3 




mn 






0 0 0 


2 0 


0 0 


0 


0 0 0 


0 


0 0 1 


2 8 


0 1 


2 8 


0 0 1 


8 


0 1 0 


3 2 


1 0 


4 4 


0 1 0 


1 2 


0 1 1 


3 6 


1 1 


5 2 


0 1 1 


1 6 


1 0 0 


4 0 






1 0 0 


2 4 


1 0 1 


4 4 






1 0 1 


3 6 


1 1 0 


4 8 






1 1 0 


4 4 


1 1 1 


5 2 






1 1 1 


5 2 



[0 0 9 3] 7-Kby^Xti. =&a->y hCDSffi^t 

to 

[0 0 9 4] 
[-S3] 



£3 





HOT vf) 




M(f »f) 


0 00 0 


0 


10 0 0 


9 


0 0 0 1 


2 


10 0 1 


1 0 


0 0 10 


3 


10 10 


1 1 


0 0 11 


4 


10 11 


1 2 


0 10 0 


5 


110 0 


1 3 


0 10 1 


6 


110 1 


1 4 


0 110 


7 


1110 


1 5 


0 111 


8 


1111 


1 6 



[0 0 9 5] 7^-;l>7 7 * * te&a^ ? h ©BBffc L 

[0 0 9 6] 
[SH] 



»4 



3 — K 


m 

USA 




til 


SFTnl hitoflttflrn 


SralriFantnr Valim 


SFfnl hfrnattprn 


flrnlr Fartnr Vfllupt 


000000 


0.99999999 X2~ S 


100000 


0.79370052 X2 8 


0000 0 1 


0.62996052 X2" 4 


1000 0 1 


0.99999999 X2 5 


0 0 0 0 10 


0.79370052 X2~ 4 


10 0 0 10 


0.62996052 X2 7 


0 0 0 0 1 1 


0.99999999 X2~ 4 


1 0 0 0 1 1 


0.79370052 X2 7 


000100 


0.62996052 X2~ 3 


10 0 10 0 


0.99999999 X2 7 


000101 


0.79370052 X2" 3 


10 0 10 1 


0.62996052 X2 8 


0 0 0 1 1 0 


0.99999999 X2~ 3 


10 0 1 10 


0.79370052 X2 8 


0 0 0 111 


0.62996052 X2~ 2 


10 0 111 


0.99999999X2 8 


0 0 10 0 0 


0.79370052 X2~ 2 


10 10 0 0 


0.62996052X2 9 


0 0 10 0 1 


0.99999999 X2~ 2 


10 10 0 1 


0.79370052 X 2 9 


0 0 10 10 


0.62996052 X 2" 1 


10 10 10 


0.99999999X2 9 


0 0 10 11 


0.79370052 X 2" 1 


10 10 11 


0.62996052X2 10 


0 0 110 0 


0.99999999 X2" 1 


10 110 0 


0.79370052 X2 10 


0 0 110 1 


0.62996052X2° 


10 110 1 


0.99999999X2 10 


0 0 1110 


0.79370052X2° 


10 1110 


0.62996052X2 11 


0 0 1111 


0.99999999X2° 


10 1111 


0.79370052X2 11 


0 10 000 


0.62996052 X2 1 


110 0 0 0 


0.99999999X2 11 


0 10 0 0 1 


0.79370052 X2 1 


110 0 0 1 


0.62996052X2 12 


0 10 0 10 


0.99999999 X2 1 


110 0 10 


0.79370052X2 12 


0 10 0 11 


0.62996052 X2 2 


110 0 11 


0.99999999X2 12 


0 10 10 0 


0.79370052 X2 2 


110 10 0 


0.62996052X2 13 


0 10 10 1 


0.99999999 X2 2 


110 10 1 


0.79370052 X2 1 3 


0 10 110 


0.62996052 X2 3 


110 110 


0.99999999 X2 1 3 


0 10 111 


0.79370052 X2 3 


110 111 


0.62996052 X2 1 4 


0 11000 


0.99999999 X2 3 


1110 0 0 


O.7937O052X2 14 


0 110 0 1 


0.62996052 X2 4 


1110 0 1 


0.99999999 X2 1 4 


0 110 10 


0.79370052 X2 4 


1110 10 


0.62996052X2 15 


0 110 11 


0.99999999 X2 4 


1110 11 


0.79370052 X2 1 5 


0 1110 0 


0.62996052 X 2 s 


11110 0 


0.99999999 X2 1 5 


0 1110 1 


0.79370052 X 2 5 


11110 1 


0.62996052 X2 1 6 


0 11110 


0.99999999 X2 5 


111110 


0.79370052X2 16 


D11111 


0.62996052 X2 6 


111111 


0,99999999 X2 18 



[0 0 9 7] tC6X\ ±iHE 3 {C*5tt£ tT y hiB^fS 



[0098] -r^t*^, *»wiiiKiMoxDew99ft» 

E^^+itr+i-Tr, -ri^Ti 1 /tm;\,. I an / ^r^ncKr r r\ r\ /Tn i.U -4-, 



*\ EI3©e«y}>E#g§4 0 5fc««W-*J;$4#ljSfc 
[0 0 9 9] WT, CO«fe3t|g3©ey hE^jS4 o 

stsaasnsH i ©tr-y hgB^^@ss5 o ooijft 

[0 l 0 0] $*\ lf-y hE»J*^lHlBS5 0 Ott, 06 

o^f^ys 6 1 ^MS^im-rs^ xfy/s 6 2 

[0 l 0 l] Xf'^S 6 3T*H\ 5t<46^ckT— ^ 

tf-^fil/tf >y bE#«©ttJ5^77£r-7/W;: Lfc 
[0 l 0 2] H5©^7^±IBlf-^ffi^W-r§e-y 

MB5J**»W"r«fc4i>©^7"ea&So ftfc\ ncom 

5\Ztts?\Zv hE#fi©&S©^7H\ IWttfSi: 
LTVfcfc* ATRAC #a*8ffl bfc#&© «>©•?» 

'So 

[0 l 0 3] C©0 5fCfeV^ mmt. A7^{I^©£ 
-^flTCfctK ^©l&D?S§AiI£ l KJEMitLX^ 

So 

[0 l 0 4] Sfc, tsmttt, Iff hE#HT-&D, 

D (^fVX^) ggfcfettSATRACtfiS©!-* 

K7U-A©flffi»fC^U^ 
[0 10 5] £ZX\ 0 5t^-rift3S©y7 7fi, ^4 
fttf-xV*{l^£ffli^TflS££LT$£Lfck©T& 

So 

[0 106] C©H5fc*3V^T> Ify hE#a©£f*W 
ftMl^fai, fc«lc If y HE#»fc 

[0 10 7] cnt±, fi^l^l/tfjfctffcAt^ (frft 

S 1 = G*C \/ (C 1+C2 

tftSo 

[0 1 13] ±IE7-r>y7S 6 5 ©fit X«±IB7.-r-y 
7S 6 AT-y-tymZnttim, Xr-y7S 6 6tcjt 

[0 114] S/c, ±jiL/c<fc9ftATR AC#SCfc*t 
JfrfSil^T*, @lC7*-"7y^6 0 0fc@2©f7 
v-y£ 7 0 0tiWT©«kati:»jff-rSo 

[0 1 1 5] HI 1 ©7*-V<y# 6 0 0{i> 
•7\s-Lm\Z& : ?-*y*)V<0%m\tm4 0 0, -4 0 0 
n 6 El 4 fc^-f J: 3 ft^T'iM 6 tlX * fcr- * fcf- * 
i/*;UiItcM^T, If >y hX h V-J±£ LX&MtZo 

[0 116] H2©r7*-vy^7 0 Oti, ± 



9**^) fccSTfli* Btt^<bc e fcSft?{k/'i'Xtf 
-3t>tVS 0 

[0 10 8] -73, HSfcfct^T, flraU"W*«3fc#K: 

/h£<^ (^ftO/jN^^) m«t:-^ffi^2©v 

^7-7 1 2»WTfcft*fclf'y hE#*£-£ WSft 
IfyhEtf) fcttV^o CtUi, ATRAC^S 
/<7*-*tiNfi (El 4 fcjjVf 7- FU^f-*W 
^-;l/7 7 * # ft if) fc&gft tT -y h fitflJ (£- 

fev&ztttb. &zm&<D\£v \*m*muLxi3<<m 

tf&Sfc«>T'&So 

[0109] sfc, \s^)im&<-&ix<%t7y#h 
ft 7^7* (Gfe^) tfB8C*S<fc?fcft9, cco&o 

g£-fSfci6T*;&So 

[oiio] w±©«fc3fc e«y hE^ttr-^ffit 

*ffifc©Klffitt, JtflJBflffifcftSo L^L*fem-p(4, 

-v >*;i4gfc«ffiis£© e -y h mftm*mu lo 

E#SfcM'>£-es 0 

[0111] 7x-y7S 6 4-ptt£#©lf y hfi 
ti@^S^©¥y»r^T</\ £©Xf--y7S 6 4t'if 

+ y*;b©&t:-y hE^*%HStcf Si&s^i&s tm 

WLfcfctttt, 7x-y7S6 5tji^ ±I2©«5»^ 

^o/c^t, ^arrsis; (1) ©tt»*frv\ «»w 

ft»^+y*;I/CTi:©ey hE#**turr So 
[0 112] -Tftt)^, nft^;^->7fA01 
•9-7yF7b-A^/cD©^tr<y hE^««:Gi:U ± 
E«MifcJ:*^ryhEiMi*C 1 (1 = 1. 2, •• 

• , n) ^-rs^, «*iwft§f-+>*;i/tE»sn* 

e-y hE#SS i (is 
• • - +Cn) • • ( 1 ) 

#*+>*;i>«fc$W!iLT£aWHt»4 00, -4 0 0 
n fc?g-rrv;l/^7lx^-tt©iJt^-rSo 

[oi 17] ±jzELfcj:9fc, *?gw©^ i <o%msm 

©/±HS(c*5V^T, y*;l/©t&l>itf *R©^3Wft^ 
ftlciO. ^^^^^©e-y hE«MI*ttSLTW 

atcM^ofclfy hEiWRllikftO, Mft*»fll*«F 
^t^RT^i:ft<5o 

[0 118] "Tftto-6, MftSiS^«fktL<«, ^ 
■v b - # ;Kc*3W s<g e yHz-h ft^Rlti i: ft 
So ft*3, Etfrs^TVrfcAoTttH^tfBSL 
V^^feS©T\ ]R 1 ©H5(i^ST*«, 



uu 



wimi-t / — i / d i y y 



[0 1 19] ^fc % 2 O^iSWfcO^TBlM 

[0 12 0] H7fcttg2©£ffi0gQra*ffl^tSB 

[0 12 1] H7ti3^T, fflft?-*;'*;!/ (c h 1, 
c h 2, • • • , c h n) ©*~fV 

i o i , ~ i o i n |g) c < y% 
MLttfot%n*\tJktfm=f-\\:W<\ 2 0, ~i2 0 n t: 
&e>ft3o cnsfc+fbRtfl^tas 120,-120 

$$n, cn5&«*te&tfa?rt:8 120,-120 

n frSOa^bSftfcffl^tt, ^fi^SSl 0 2,-1 
0 2 n ^1T, §^bg§2 1 0, -2 1 0 n {CiM?.n 

[0 12 2] &ft^{b882 1 0, -2 1 0 n T'tt, 

4y73--vh<D7>>r-)l7 7<?ZlZ, 0 3 

, -1 0 3 n £jILTld'-y HE#ft£lH]tt3 1 0^5. 

Wo 

CO 1 2 33 SKlfy HE^^Ih1SS3 l OTIi, fcm 
W103, ~103 n *ftLr&im?tcX'r-)\s7 

77) tiDftSU ^©£-y hE»fi«rfiSI«!S l 0 

4, ~1 0 4 n fr£&ft*HbtS2 1 0, -2 1 0 n 'sS 
"To 

[0 12 4] Lfc^oT, «W<ta2 1 0, -2 1 0 
n T*ii, ±IBH>y hEtffifcffiUT, ±IBCSSMKl 0 
2, -1 0 2 n fr5©fe5*fS*?fbU ^Ksa^k 
fftt)-6flB»Lfcfll^*fiSi»B 1 0 5 , - 1 0 5 n * 
^LT7*-V7^4 1 O^jifo 

[0 12 5] 7*-V>y*4 1 oti, Wk<o=f-^y%)]/ 
<0±&fcjffiS& 1 0 5 i - 1 0 5 n *&T£tt8lofc»[ 

£©tf>y hXHJ-Ate:, fcj£i£Sgl 0 

w? 3 1 ^e>tb^«tiSo 

[0 12 6] jgtC©e-vh^hU-Ati, W*tfU- 
"«f HKB*tli 2 6 IC X 0 . B!»7 -f ;l/ A 2 7 ±©ffi£© 

[0 12 7] d©^2©^Sg^J(C*3lt§f :, 3-^ 

fl)©s^^fbsa©s*«ii«»c-Q^Tf±. huh2® 2 



K? 2 ©IIMiJ©M£WtfbgB©T 7 *- v 7^7 0 

ot't, ±ea 2 ©nniM©nii*^bStBA' 6 © e 

•yh*M-iv&, ffi£©7*-Vy McftoT&f-* 

[0129] m&**y*)\>nKftmznrcWBM® 
mt. &?*y*>micttfcLxmi7t>ntz'm&8 o 
o, ~8oo n tr#s$n, s&icd/a (r-rs>* 

;l//7^-D^) g$t§9 0 0, -9 0 0 n T*7^a7*{I 

c h 1 ~c h n©tl^{b$nfdl*f i: LTffi7:£n£>o 
[0 13 0] C©S2©^SSflflJ©J«fil*^b« 
■fc*^T*Jffl**ffilttW<k¥SW\ X^-;l/7 7 ? 

[0131] -rftte-s, <:©s2©^sfiffli»c*5i/>rfe, 

jtuMII3£ffl^Tl^-ftt«:, EI7©tf-y hE»BBg@ 
SS3 1 0<Dttit>*, 03©e>y hE»«4 0 5teSBKT 
«J:5ft«ll«K:-rntf, i^M©ft*Hbg@aWtT*£ 
^> «t -5 ^: ^, 0 

[0 13 2] JXT, C©J:9fcBI3©lf y hlS^8§4 0 
5fcS8toSft*H7©tr? HE^SIh1K3 1 0©s¥iSffl 
fcl&ftfcO^T, [2l8©?77&tfig9©7D-^ J f- 

[0 13 3] t£-y hE^^lilSS3 1 Ott, 09 

©7>r>y 7°S 9 1 T^S^^-r^t, 7x>y7°S 9 2 
£*5V>TflHf{bt§2 1 0, -2 1 0 n frP>©7,y-7l/7 

7 7#fr5>, &=f-*y*>m<DX'r-)i>77ZZ<Dimi 

[0 13 4] ^©7.x-y 7°S 9 3T*«\ Mtc&^^y 
^;l/©xy-;l/7 7^^©eftU;D, &?-+y*rt/$© 
e>y hE»«%JWl-r*o 

[0 13 5] z.z.X\ 7>-7-;l/77 7*M\ mftLrzi: 
oiC5 2i^7ny^7D-f^yya-7 hfc^S 

n*ii«aRj«»*jEaftLfc«Tf**. iitttt. *©7* 
©^T®/h©fi© t ©^, buib^ 4 k^b©*** ssi 

[0 13 6] ■frfcto'S, X-7-;l/77 72«\ 7P7^ 
7a— r-c y^a- -y hrt©T-*'©ftattWtttttt* 
t*A&n*o lot, 7>y-;l/7 

[0 13 7] a8ttt, EI7©e>y hE^^ElSS3 1 

[0138] c©0 8 mi (om&mmmcfimkfi 

RtLT. ATR AC^TS*ffiofcfc* <Dt><DT?2&Zo 

com 8 <Dim&miw 5 1^«© tr <y h e»* 



[0 13 9] COH8Jc^f«l3¥o^7t) % SBl©^ 

mu©bi 5 *^*ffl^THsi 

CO 1 4 0] ^ttWfcffififcLTHu 7o--;l/7 7^£ 
©?D©ffi©JiAnfcfcfcfi:, tT y hE#*fc«*[rrSo 

[0141] LfrL, 08tfe^T±EX^-;I/7r^ 
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